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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a water conducting pipe 
buried in permeable pavement, with excellent drainage, 
efficiently draining the rainwater permeating into the 
pavement, particularly for the pavement of a bridge to 
protect the bridge capable of preventing gravel from 
entering in the conducting pipe, having excellent 
pressurizing resistance, shape keeping performance, 
flexibility, and construction efficiency, without causing 
clogging with dust contained in the rainwater over a long 
period of time. 

SOLUTION: The conducting pipe buried in permeable pavement 
is constituted by braiding fiber threads on the surface of a 
spring pipe with an aperture ^50 mm. Gaps between the 
fiber threads are 0.1-5 mm. The number of the gaps is 10-80 
per cm2. 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The conduit tube for permeable pavement laying under the ground whose 1 0-80 number /of 
openings aperture carries out the braid of the fiber yarn to a spring tubing front face 50mm or less, and 
it has a 0.1-5mm opening between fiber yarn, and is [ cm ] 2. 

[Claim 2] The conduit tube for pavement laying under the ground according to claim 1 with which the 
number of turns (T) carries out the braid of the non-twisted fiber yarn of 0 - 30 T/m or low ********, 
and the high ******** of 40 - 100 T/m. 

[Claim 3] The conduit tube for pavement according to claim 1 or 2 with which 2-7mm and the width of 
face (I) of high ******** are 0.5-3mm, and non-twisted fiber yarn or the width of face (L) of low *** 
***** is satisfied of 1.1<=L/ 1 (El)<=10, 

[Claim 4] The conduit tube for pavement laying under the ground according to claim 1 to 3 whose 
installation include angle (alpha) to the center line of the conduit tube of braid fiber yarn Is 40 - 70 

degrees. 

[Claim 5] How for aperture to carry out the braid of the fiber yarn to a spring tubing front face 50mm 
or less, to make it stick to it by heat-treatment, and to have a 0.1-5mm opening between fiber yarn, 
and to manufacture the conduit tube for permeable pavement laying under the ground whose 10-80 

number /of openings is [ cm ] 2. 

[Claim 6] How to manufacture the conduit tube for pavement laying under the ground according to claim 
5 whose heat-treatment is 100-300 degrees Cand hot blast processing for 0.5 - 3.5 minutes. 
[Claim 7] How to manufacture the conduit tube for pavement laying under the ground according to claim 
5 or 6 which uses the fiber yarn whose contraction by heat-treatment is 5 - 50%. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the conduit tube for pavement laying under the ground 

aiming at draining efficiently the storm sewage which permeated in pavement. 

[0002] 

[Description of the Prior Art] Conventionally, the front face of the concrete containing a floor system 
is covered with a tarpaulin, the conduit tube which carried out the braid of the conduit tube (JP.5- 
33522, Y, JP, 6-2601 3, A, JP. 8-93041 ,A) or heat-resistant-resin monofilament which becomes the side 
edge section from a metal spring is laid underground, and pavement of asphalt etc. is performed from 
on the. 
[0003] 

[Problem(s) to be Solved by the Invention] However, since it is pressurized by pavement of asphalt etc. 
when the conduit tube which consists of a metal spring is laid underground, grit enters in a spring and 
there is a fault that the function of a conduit tube is spoiled. Since the conduit tube which consists of 
a metal spring does not have the water absorbing power of tubing itself, it may delay storm sewage on 
the contrary further again. It is same to delay storm sewage on the other hand, although invasion of 
grit can be prevented by making a braid consistency dense in the conduit tube which carried out the 
braid of the heat-resistant-resin monofilament. Moreover, as compared with a metal, the 
pressurization deformation reinforcement of a component is low, and the aperture of about 5-1 5mm 
serves as constraint of the practical use range. Although the pipe-like conduit tube which hardened the 
nonwoven fabric was developed in order to solve these problems Since a tubing configuration cannot be 
held by the press at the time of pavement, and itself is hard and there is configuration holdout, when 
the temperature at the time of pavement of asphalt etc. is an elevated temperature (about 70-150 
degrees C) comparatively, since thermoplastics is made into the subject, Although supporting material, 
such as a spring, was not needed, since it did not have supporting material, it was lacking in 
flexibility, and workability was bad, and started blinding with dust with a particle size of about 70 
micrometers which floats in the storm sewage which moves further in the inside of asphalt, and long- 
term use was difficult by roads other than a straight-line road. It is originated in order to cancel the 
fault of the above conventional techniques, and this invention incorporates storm sewage in tubing, 
preventing invasion of grit which is the engine performance for which a conduit tube is asked, has 
press-proof nature, configuration holdout, and flexibility, and aims to let generating of the blinding by 
the dust which floats in storm sewage offer very few conduit tubes for permeable pavement road 
laying under the ground. 
[0004] 

[Means for Solving the Problem] The above-mentioned purpose is attained by aperture's carrying out the 
braid of the fiber yarn to a spring tubing front face 50mm or less, and having a 0.1-5mm opening 
between fiber yarn, and offering the conduit tube for permeable pavement laying under the ground 
whose 1 0-80 number /of openings is [ cm ] 2. 
[0005] 

[The gestalt of invention implementation] Next, a drawing explains this invention. Drawing 1 is the 
perspective view of the conduit tube in which an example of this invention is shown, and the layer to 
which 1 was carried out with the spring and the braid of 2 was carried out by fiber yarn, and 5 are 0.1- 
5mm openings. Although obtained by piercing the layer in which this opening combined two or more 
kinds of fiber yarn 3 and 4 with which throwing conditions differ, or the braid was carried out by fiber 
yarn with the needle etc., the approach of a gap of an opening eye tending to generate and piercing with 
a needle etc., when a braid consistency is rough-**(ed) has a problem in making a homogeneous hole, 
when a needle hits on a spring. Therefore, the approach of using two or more kinds of fiber yarn with 
which **** conditions differ among said approaches is suitable. Two or more kinds of fiber yarn from 
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which a **** condition differs here means two or more kinds of fiber yarn with which the numbers of 
throwing differ, the fiber yarn which consists of combination of **** and non-****, the fiber yarn 
which consists of combination of **** and an interlace (non-twisted yarn), the fiber yarn which 
consists of combination of non-**** and an interlace (non-twisted yarn). Among these, two or more 
kinds of fiber yarn with which the numbers of throwing differ, and the fiber yarn which consists of 
combination of **** and an interlace (non-twisted yarn) are desirable, and the fiber yarn which 
consists of combination of interlace (non-twisted yarn) 3 and throwing 4 as shown especially in an 
example is the optimal. 

[0006] Although it is desirable to consist of two kinds of fiber yarn 3 and 4 with which the numbers of 
throwing differ as for the layer 2 by which the braid was carried out, with two kinds of fiber from 
which the number of throwing differs here There are few turns. Suitably zero to 30 T/m Non-twisted 
yarn or low throwing 3 of 0 - 15 T/m, For example, there are many turns, the opening specified by this 
invention between fiber yarn is maintainable by using two kinds of fiber yarn with which combination 
with the high throwing 4 of 50 - 100 T/m is suitably said, and such throwing differs 40 to 100 T/m. 
the number (T/m) of turns - - if twist multiplier K expressed with =KrootS (K: a multiplier, S:denler) 
shows that of fiber yarn 3 -- a multiplier -- suitable -- zero to 0.6 further 0-0.5 it is 
that of fiber yarn 4 a multiplier -- suitable -- 0.2-2 -- further -- it is 0.3-1.5. 

[0007] An opening means the opening produced between the fiber yarn when putting a conduit tube on a 
straight line, and is the die length of the longest part of an opening, and the part of the arbitration of a 
braid layer is 2 1cm here. The average of the opening which exists in inside is shown. It is important for 
the magnitude of an opening that It is 0.1-5mm, and when it is within the limits of this, it becomes 
what could stop the blinding by the dust contained in asphalt to the minimum, and was excellent in 
wastewater nature. The more suitable range of the magnitude of an opening is 0.3-2mm. moreover, the 
number of openings -- 1 0-80 piece/cm2 it is -- further -- 1 5-50 piece/cm2 it is things are 
suitable. 

[0008] The width (L of drawing 1 ) of fiber yarn 3 (non-twisted yarn or low throwing) is 3-5mm the 
optimal 2 -7mm suitably. Moreover, the width {1 (El) of drawing 1 } of fiber yarn 4 (high throwing) is 1 - 
2mm the optimal 0.5-3mm suitably, moreover, the width (L) of the fiber width 3 is larger than the 
width {1 (El)} of fiber yarn 4 - - desirable - - 1.1 <=L / 1 (El)<=10 - - further - - since satisfying 1 .5<=L / 
1 (El)<=8 can give the wastewater nature which could make the minimum depression by the gap of 
spring tubing of the conduit tube of the layer by which the braid was carried out with fiber yarn, and 
was more excellent, it is suitable. Moreover, 3000-20000 deniers of sizes of fiber yarn 3 are 4000- 
15000 deniers the optimal suitably, and 1000-10000 deniers of sizes of fiber yarn 4 are 2000-8000 
deniers the optimal suitably. 

[0009] The include angle (alpha of drawing 1 ) to the center line of the conduit tube of fiber yarn 4 is 
suitable from the point of maintenance of the opening which it specifies that they are 40 - 70 degrees 
and further 45 - 60 degrees, press-proof nature, configuration holdout, and the blinding tightness by 
dust. 

[0010] As fibrin material, although polyester system resin, polyamide system resin, polyolefine system 
resin (polyethylene, polypropylene, etc.), polyvinyl alcohol system resin (Vinylon etc.), Porl acrylic 
resin, etc. are raised The thermal resistance, the water resisting property which bear the temperature 
at the time of asphalt pavement (about 70-150 degrees C), The material which was excellent in the 
mechanical strength, and contraction especially by heating further stuck to spring tubing by heating 
contraction are suitable for 5 - 50%, and further 5 - 30% of material, and polyester system resin is 
suitable as such a material. Moreover, the fiber which has the welding engine performance with 
heating, and the sheath-core compound synthetic fiber with which a core part is polyester and a sheath 
consists of conversion polyester (conversion polyethylene terephthalate which used isophthalic acid), 
or define resin are suitable. As for the concrete conditions of a heat shrink and heat welding, the 
expenses [ degrees C / 1 00 degrees C - / 300 ] of the hot blast processing for 1 .0 - 2.5 minutes are 
preferably covered at 150 degrees C- 250 degrees Cfor 0.5 to 3.5 minutes. Generating of gap with the 
fiber layer which carried out the braid to spring tubing with such heating decreases, therefore size 
fluctuation of the opening between fiber yarn can be prevented. Moreover, in this invention, in order to 
strengthen the adhesive property between fiber yarn and to prevent fluctuation of the size of the 
opening between fiber yarn further, or in order to give the adhesive property of a spring and fiber yarn, 
it may be desirable to form adhesives in the front face of a spring or the front face of a fiber layer 
which carried out the braid by the spray or ****. As adhesives, urethane system adhesives, acetic-acid 
emulsion system adhesives, acrylic adhesives, nylon bridge formation mold adhesives, etc. are used 
suitably here, for example. 

[0011] As a spring, although the spring made of metal or resin is raised, if resiliency and press-proof 
nature are excellent, all can be used. The steel wire and the heat-resistant resin (for example, 
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polyethylene terephthalate containing a glass fiber etc.) which have the thermal resistance which 
bears the temperature at the time of pavement of asphalt etc. (about 70-150 degrees C) especially, and 
stain resistance are raised as a suitable thing. Although especially the size of this spring is not 
limited, a thing with an aperture of 50mm or less is suitable. Moreover. 0.5-30mm and further 1 -20mm 
are suitable for the pitch of spring tubing. The conduit tube which cannot start blinding by dust easily, 
and is excellent in the incorporation engine performance of storm sewage, and is excellent in the 
flexible engine performance is obtained preventing invasion of grit by preparing the fiber yarn braid 
layer which has a 0,1-5mm opening in the front face of this spring. 

[0012] Drawing 2 is the sectional view of the pavement which laid the conduit tube under the pavement, 
such as asphalt of above mentioned this invention, and, for 6, as for a concrete slab and 8, a blacktop 
road and 7 are [ a tarpaulin and 9 ] the conduit tubes of this Invention. Moreover, drawing 3 is the side 
elevation of the pavement under which the conduit tube was laid, and 1 0 Is a wastewater measure. Here, 
a concrete slab 7 consists of reinforced concrete floor systems etc., In order that a tarpaulin 8 may 
prevent [ and ] degradation of a concrete slab, it is prepared, and it consists of rubber or elasticity 
vinyl chloride system resin. In the side edge section 1 1 of a road, a tarpaulin 8 can be started slightly 
and can also be prepared. The storm sewage which penetrated pavement moves to the side edge section 
of a road along with a tarpaulin, invades in a conduit tube, Is brought together in a wastewater 
measure, and is discharged from an exhaust port. Although a conduit tube may be laid under any part of 
pavement, it is effective to lay under the side edge section of a road, as shown in drawing 3 . Moreover, 
a conduit tube is good to prepare In the lower part of a pavement part, as shown in drawing 3 . Thus, by 
laying the conduit tube of this Invention underground, degradation of the concrete slab by the storm 
sewage in pavement can be prevented. 

[0013] In this invention, pavement is a blacktop road which has water permeability, and a general path, 
a bridge, or an elevated road is raised as a road. Next, an example explains this invention still more 
concretely. 
[0014] 

[Example] The spring which carried out the spiral volume of the stainless steel line with example 1 
core diameter of 1 .2mm by bore [ of 17mm ] and pitch 3.5mm is used as a reinforcement object, two 
kinds, interlace yarn "6000 deniers of yarn deniers" (multiplier 0), and 60T [/m ] polyester throwing 
"4500 deniers of yarn deniers" (multiplier 0.89), {-- contraction [ in / in any polyester yarn / 200 
degrees C] () [ JIS ] 7.15 of LI 01 3 uses 18%} as fiber yarn, carry out a braid by BUREDAof 24 spindles 
which have arranged 12 spindles of each fiber yarn by turns [ each ] to a reinforcement object, and a 
fiber layer is formed. Pass the inside of the heating cylinder which fulfilled 200 more-degree C hot 
blast for 2 minutes, carried out heating contraction of the fiber layer, it was made to stick to a spring 
reinforcement object, and the conduit tube as shown in drawing 1 was obtained. In addition, the heating 
process was prepared in the braid within a braid process, and the pars intermedia of the taking over 
machine pulled by part for 1m/. the magnitude of the opening between the fiber yarn of the front face 
of the obtained conduit tube -- 1mm -- It Is -- the number of openings 20 piece/cm2 it was . 
Moreover, the include angle alpha was 55 degrees. 

[0015] The spring which carried out the spiral volume of the stainless steel line with example of 
comparison 1 core diameter of 1 .2mm by bore [ of 1 7mm ] and pitch 3.5mm is used as a reinforcement 
object. A polyester interlace "6000 deniers of yarn deniers" is used as fiber yarn. The conduit tube 
which carried out the braid of the fiber yarn by BUREDAof 24 spindles to the reinforcement object, 
forms a fiber layer, was made to pass through the inside of the heating cylinder which fulfilled 200 
more-degree C hot blast for 2 minutes, was made to carry out heating contraction of the fiber layer, 
and was stuck on the spring reinforcement object was obtained. In addition, the heating process was 
prepared in the braid within a braid process, and the pars intermedia of the taking over machine pulled 
by part for 1 m/. 

[0016] The conduit tube which consists of a spring which carried out the spiral volume of the stainless 
steel line with example of comparison 2 core diameter of 1 .2mm by bore [ of 1 7mm ] and pitch 1 .2mm 
was produced. 

[0017] The front face of a concrete slab 7 (reinforced concrete floor system) shown in drawing 2 was 
covered with the tarpaulin 8 (rubber), the conduit tube 9 produced in an example 1 and the examples 1- 
2 of a comparison in the side edge section 1 1 was installed respectively, asphalt pavement 6 was 
performed from on the. the cross section after asphalt hardening was cut. and deformation of a tubing 
configuration and the amount of invasion of grit were measured. A result is shown in Table 1. 
[0018] 
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Table 1) 













4. 596 






2. 396 






49, 3% 



[0019] Although it is shown that, as for Table 1 , any conduit tube of an example 1 , the example 1 of a 
comparison, and the example 2 of a comparison is equal to real use about configuration holdout, about 
the invasion prevention effectiveness of grit, the direction of an example 1 and the example 1 of a 
comparison shows clearly that it excels notably compared with the conduit tube of the example 2 of a 
comparison. 

[0020] It was made to be located in the chamber base of 40mm angle which filled the test fluid which 
distributed the aluminum hydroxide with a particle size of 70 micrometers for the conduit tube of the 
example 1 judged to 400mm. and the examples 1 -2 of a comparison underwater weight ratio 5% in 
depth of 50mm. and the displacement per 10 seconds (every predetermined elapsed time) was 
measured, having carried out the seal of the end, having taken out other ends out of the tub, and 
maintaining trial volume. A result is shown in Table 2. 
[0021] 
[Table 2] 
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[0022] It is shown that an example 1 does not generate blinding with time, but Table 2 can maintain the 

outstanding wastewater engine performance. 

[0023] 

[Effect of the Invention] The conduit tube for permeable pavement road laying under the ground of this 
invention is excellent in wastewater nature, and drains the permeating storm sewage efficiently for 
protection of pavement, especially a bridge, and prevents invasion of grit, and it has press-proof 
nature, configuration holdout, and flexibility further, and workability is good and does not carry out the 
depression even of after laying under the ground. Furthermore, blinding is not started with the dust 
contained in storm sewage for a long period of time. 



[Translation done.] 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThls document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

fPrawinq 1] It is the perspective view of tubing In which an example of this invention is shown. 
[Drawing 21 It is the sectional view of the pavement under which the conduit tube of this invention was 
laid. 

[Drawing 31 It is the side elevation of the pavement under which the conduit tube for pavement of this 
invention was laid. 
[Description of Notations] 

1 Spring 

2 Layer in which Braid was Carried Out by Fiber Yarn Layer 

3 Interlace Yarn 

4 Throwing 

5 Opening 

6 Blacktop Road 

7 Concrete Slab 

8 Tarpaulin 

9 Conduit Tube 

10 Wastewater Measure 

11 Side Edge Section of Road 

[Translation done.] 
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